Method for functional analysis of a gene of interest in Streptococcus mutans: gene disruption followed by purification of a polyhistidine-tagged gene product.
Typical methods for elucidating the function of a particular gene involve comparative phenotypic analysis of the wild-type strain and a strain in which the gene of interest has been disrupted. We previously described a simple method for the generation of a gene-disrupted strain in Streptococcus mutans by replacing the gene of interest with an antibiotic resistance marker gene. It is also crucial that the function lost following the gene disruption is restored by exogenous addition of the gene product, but purification of this product can be difficult and involve a complex series of steps. In this study, we describe a simple method for the purification of gene products following gene disruption in S. mutans. The method involves the expression of an additional polyhistidine tag at the C-terminus of the gene product. The target protein can be simply purified by immobilized metal affinity chromatography and applied to a restoration assay. This method utilizes the genomes of both the wild-type strain and the gene-disrupted strain as PCR templates to generate the DNA construct. Therefore, generation of the gene-disrupted strain is a prerequisite for the present procedure. The combination of gene disruption and gene product purification results in an efficient method for the analysis of gene function that could be further adapted to various other bacterial species.